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(57XAbstract: 

PROBLEM TO BE SOLVED: To obtain a curing agent composition, comprising a carbodiimide- 
based compound, containing plural carbodiimide groups and polyethylene glycol units bonded 
through a urethane linkage to the carbodiimide units, capable of curing adhesives or coating 
materials and excellent in solvent and heat resistances and durability. 

SOLUTION: This curing agent composition comprises a carbodiimide based compound, having 
two or more carbodiimide groups in one molecule and polyethylene glycol units bonded through a 
urethane linkage to the carbodiimide units as represented by the formula [R is a residue after 
removing isocyanate groups from an organic diisocyanate; (m) is £1; (n) is £1] and has preferably 
0.01-10.0 mmol/g carboxyl group content. The composition is useful in curing resins for 
adhesives and coating materials. 
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# 



(2) 



ftfflW- 1 0 -6 0 2 7 2 



-Ln«c = n-r-4-nhcooJ-ch*o-1 - 



(1) 



CBI#J12 ] *;^+^;HS*t^0 .01-1 

0. Ommo l/gt«««I^Btll3)WlEII 
[133313 ] tfJV^iyJVm^mMUfiO . 0 1 — 1 

o. ommo \/ex&zm*mmm&n&&i3BM<D 

JOSB-C W b $«Ci T Sifeft. 

[MK>mttlM!] 20 
[0 00 1 ] 

3-;l/ax F <h*;l/^^ 5 Fa- 7 ^ U£> 

gfe-^^^-r c t ±? is >\sm^mm 

[0 00 2 ] 

[K*OS^fi] 3fi*P, »WH. =i-tw >*#J3? 30 

to*. — is. mtiftrmm^mm±<Dm&mfr^m 
mzmmmb. m<&m2t\x\<>z 0 — Mtmaz. ^ 

mtm&mi*>xmfatt&&±2 m z>^w>*m <m^*>m. 

TO*. .C©J:^&»l!t(DBHb*liLT. «WWB6 3- 
2 6 4 1 2 8-^^f8{C^$nTl^aMr£^ ! ;^^ 
tf^-f S F&tf^n^CD^rt^aV^*. 
^Hg6 1-29161 3#4i««:BB*StiTOS#y A 40 

[0 00 3 ] 

BS6 3-264128 ^<£mZ9&<Dtf V J7Jl>tfV A 5 F 



^<D^7ktlS^^AUTO*A:«)tC^ba^^< ft 
*. C<Dtctb. +ftt£*uv#is A 5 FSS*fS**:#>«: 

ft:, 1SBPS6 1-29161 3^^mm<D7r^J AV Zs 
[0 004] 

[Ppm«S^^-r-5^:es?)<0^a] CCD J: 

^c2m^X±.(Oij)^VA % FS^Wl. #1; 

#;u^<<f s FXtt^W 

UTl^TK^lS^^^J^^iOM^^bS'Ii 
&*C££MOft:U *;l/^^S*Mlt 

[0005] -r&*>^. nmttr-xv ( 1 ) - ( 3 ) X 
<&*„ 

(1) lfrf*Ptc*JJl#isAS. F»*2ffl«-L*WU 
Fax^h^ T1B<D5£ ( 1 ) <DJz*?l,CV\sZ>1fe^& 

ft-rzxvtrfrtfi/A s F*ft^**frr*c<fc*«F 
»baflfiflc«f. 

[0 0 0 6 ] 
[<b2] 



# 



(3) 



ftmW- 1 0 -6 0 2 7 2 



-j. N „ c „ N _R-j- NH COO— |- CH.O-j- 



<1> 



(m^X n^l) 



[0 00 7 ] (2) *;i/^^;HMf^0. Ol- 
io. Ommo l/g^^gtMfflffiMilliBd) 

[0 00 8 ] (3) *Jl/^i/JHM1^0. Ol- 
IO. Ommo l/*r*S**4#«*iiMa ( 1 ) <Oil 

*rc W t $ * * c <t £**8* <t -T 

[0 00 9 ] 

* - F i ftgi$t 1 2 ©tKMS^W^ 'Jx^ 

te^vm- F*\ ;u-^^»;=i- 

[0010] *«BB©*;P#*2x^**#«||Bffl^»;* 
3U£>{bJ^<t-f y^>T*- F»D27JUtf^ S Ffb 

^6fl6ti6. ?u*MbJ^£#/U#^ 5 Ffb 



frytfttt<02 2 7 0 cm^ftifiC^V^T^-MOb' 
-*<Dil£4>£. 1 7 3 0 cm-^MCD^U^^O^^ 

K F t J^l/^7i-h, i-7x^;l/-3-^? 
3 -*X*U>- 1 -X^A F\ U>K^^;l/ 

<0I^S!^b^^SJ^rc^^ o #;VsJ^-f s FMbJKJfc 
20 ©iMftt* «5^«»*»#f0 2 2 7 0 c m-^iftCDCO-r 
VfT*- FSOtT-iXO^t. 2 130cm- 1 #ift 
<D27/U#^^ F^<Dfc--*0D*&;*T?^T?££ P $ 

fc. -f vfr*- hS^;^y^ 5 FS<E>5£S##rc 
(1)<D£5K:, ^Vi^UV^y^-j^y hi* 

[0011] 
Ub3] 



-^.N-C-N-R-j-NHCOO— |"CHaO-J- 



(1) 



cr : mmv<< vs^r*- f*^-< y->r*- h^«tti^auc) 

(m^l n^l) 



[0012] *^cD*;u^e>;i/S^W^fliffl^ , i* 

7^-*hiLT«, 2. 4 - F »; U>^^7^7^- 

F. 2. 6-F ! JU>> 5 ^ yi'T*— K 4. 4' ->> 40 

:7^r-;uy £>>^ y ->T*- K 2, 4' - ^ y x 

£>^y^T*— F, 2. 2' -S^y x^^M £ 
>^-fvs/T*-K l. 5-t7fi/>^-{ym 

-F, 1, 4 - TV * \s>is A V ><7 F, p-?x 
^U>'^^V^7^-h, m-7a^U>i/^y'>r^ 
-F. o-^i/'jl/>^^V>7^-F, m-^y'JU 
>i;^Vt/7*-h, P U>5/^V2/7*- 
h f h 'J V^>7*- h , 4, 

4' -i/7x-;l/x-f;l/y^W7^- F, 2-^h 
D^*-;l/-4, 4' -5*-f VS^T*— K 2, 2' 50 



4' -S/-/V^7*- F , 
3. 3' ->>-rf*Ml/i?y x — Jl/y £>-4, 4' 
W7^-F. 4. 4' -^y x -ji,7*n;N>v^vy 
T*-F. 3. 3' -iM F*^^7 x~;l>-4. 4' 

-^-<y^r*-F*©5f«K^-<yvr*-F. r- h 
^y^u>^^y->r^- F, ^u-^u^^y^ 
T*- K -fy*a>i^-fy^7*- F, 2 
1. 5 — VJ>T*- F, 3-y^U-l. 

5 -^>^>^-{y^7^- F , 'j^^-fvm- 
F«©aiiDSlR^-ry^T^-h, 4vftxii**j<tvuT 
K tK^S^JD^^ x^;U^ ^>^y^7^- F, 

**asfln mju >t> -Y y ->r* - h % **aani*v u 

>^y^T*-K TKiRSBSP-f* h7^^W^»;u> 

y-fys/r*— K yvr*- F^ 



5 

fien^^'j^^-r s f mi trnwdttyxD ssi? 

cDH^^^v^n>^-ry^r^- hS:0'2. 4-h 
[0013] ^^cD*;u^^^s^w«Ji&m 

-jH5EcD^U3wur*nt^ w<£S»#2<d* yx?- 
u>yy -jupwena. ccD#yx^b>^ 

y n -MX. y 5 F8eit3Uffl^S^CC7jc^» 

[00 14] *«?8«CflB^6tlS#yx^U>^ 
x.risisjr^V'J F#7 0*r;t>%£LL, »Jl<«8 0 

[0015] *:^tcffic^e>n^^yx^u>^';n- 

J«?^l«2 0 0-5, 0 0 0. fcP$0<l*4 
00-2. 0 0 0^&a. ^:fia*2 0 0*acOiJ§t% 
#*)tt)\,7$ZsJ 5 F^K(IM^«JCDlt7K^TST 

^^>o ^S^5. 0 0 0£M* a #y*?;U 
rf^^s FcD5>^S^^i:«c^:#< ^c^/c^ttS^ 

[ooi6] *mi<D*)\'**^*m^®mmtf*j* 

[0017] .tfgfcjfccr^r^aw^y v->r 

[0018] ^s^crffiffir^s-ecDfl&o^ 1 ;^- 
;biUt^ * 'Ji^ftt #V^?V >3R. #»;x 
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[0019] <&mc&c^i^-czzi&5H L ? i J^~& 

x^u^^'ja-;!/. 1, 2-^£>^*-- 
1, 3 -:/*>5**— Jk 1, 4 
10 Jk 1. 5 — ;k 3 1 , 5- 

dOS/sf— ;k l, 6 — v**>5*5|-— Jk ^^-^ 
V^iUyya— Jk 3. 3 -ZsJ?'U—)l"^7'2>^& 

C<D*5£?SGl>0CS. 1. 2-7 f #>^*- 
Jk 1, 3 -^*>S/:f— Jk 3-^^/V-l. 5 

>*>iJ*->k 3. 3-y 

&a„ 

[0020] ^S6cEcrffifflrt$*/7^3-;^ 

UTW:, Jk — ;k n -^a/*-'— ;k 

20 i -^O^"-/ — Jk n-^f^-;k sec-^df^- 
Jk ter-^^y-JW*l */75>iOr 

yz-jisT s >. y >, ^7xx;i/7 5>f^*6. 

[0 0 2 1 ] *«J8<D#y #JMW-f 5 F®{bSMi/£^ 
OfMUMHWS. 500 — 10. 000 0 . »* 

u<«. i. 000 — 7. ooor^^ B twwi 

#5 0 0**D»^ra. »W«C-H*«C#JU#^-f 5 F 

A:, tew-Qfr^mfr io. ooo *»«.a»&w\ # y 

<L^ofc3MW**§#»< & a, 

[0 0 2 2 ] *»BB©# U fcJUtf^-f ^ FWMfffflRS^ff 
(Wli) i*»IH<D^b»Jfflflc«f*15-&, SW. 

ts:. sanw<D»^wte^^fett, i - 5 fr^mmmzm 
•ra^rj:^. w{tiaflE^a , rtfat&&«. 

40 t/juSMMfficcttSflgm. 7$>m^ 

y . m&mcte f «jx^r ? >**«ft^- f y ^ 
^snT-sci'C, sjKiSfi^rPns-raci^rfra. 

[0 0 2 3 ] *«l80S»ffll, ^W^JBfiS-r a^BO©* 

fctti*. «tfli<o*^»p*^;nsoa»Aa«. o. oi — 

10. 0miaol/g,^O<«0. 03-8. 0 m 

mo i/»r*nit +»wbt:*a. *^*r*^a 

Oa»AM*«0. 0 1 mm o l/&*^<0<h#«, 

outfits \**itfotc % jsjac^wtt^wen^cu^ iom 

so mo L/**jB*a»&tt. *»J/«^bfflIiOKJC 
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[0 0 2 4] ^ i^JH^^W b t l^ffilOSt^ 

xrn+mt. 5. ooo-ioo. ooo. $?$b< 

« % 1 0, 00 0-90, ooor*^ B ^1^5, 

o o omfficom^z. mttem&fimztiK <u>. i o 

0, 00 0*iA^«, £ftl±mim±<DWZ<£r1,C^ 
CO 02 5] *;^tv;i/S^WOti^ffliior 

C 0 0 2 6 ] *«B8<D/7^sK*^^»*fiPWIIBffl# !/ * 

*ttBm©*«aL *4MMK. ^©8X-t>0fl»K«:K 
JUL tWW"*»0*tt*«**. 
[0027] *^§<o^;i/7K^^^S^W«^5i< * 

$J£**k:. *> L < «**Wffc*J«:aAb-cSSaOW«:a 

[002 8 ] *«B8<0*^#*^ib»«««Hiffl4« U # 
*£*©*Wre*3*«B^±UTtt* F^*>, + 5/ 

x^;I/X-t^;V. 1, 4-^=t t tf>* fh7t Ka7 
[0 02 9 ] *;l/#+t/;l/**SWLTt»-5SBKC»6 

c<o t^cDmitmmsmcommwtt. spj i o o 

attCttbT 1-1 0 0 95, »*C/<«2-3 OfflJ-C* 

[0030] 9immimM& 1 s&*«»©»&«\ 




(5) «fBB^ 1 0 -6 0 27 2 

8 

[0 03 1 ] 
"To 

[0 0 3 2] 1 
10 ilx.^4oD*7^^=iicSt^^ : S7 0 0<DK*m#> 

wl&£fkj h+^yxfu>yj3-;i/*5 9 9. 8 

» % .fy*n>S?-f VJ/7*-h*475. 6fflH±i& 

a*»ar. 8 sresiwasacs-efc. yc^-c, 

1 -7xr.;b-3 3 -^^^>U>- 1 -af* 

*-fF*l. OflHfflnu W«H*T«:-C1 7 0XIT2 

/c 0 A-l^i^^tflfciC^ 2 27 0 cm 
-•O-fVS/r*— bm<Dt-*tetj:< % 2130 cm" 1 

20 W^^SFMI»1. 71mmo l/g"C, M 

[0 0 3 3 ] HJfe092 

nj&tnii ^naiftddaBBccc, a?«*ft7 o o©k- 

8. 6g&> 2. 4- h !/ U>t*-f VS/T*— l-*4 1 
5 . 5 SB{±iA<*, fiSSStffcT, 8 5 "Cr 3 B$|fflJEJ£S # 

>- i -**u--r F*o. iaB*anu 3xau*T«:-c 

1 7 o'cri o^NfflJ5jc5$-i±X7f<y*iu^^ 5 FWt 

30 #JA-2£f#7c a A-2*^JB?R*»«fL3feiC5. 

2 2 7 0 cm" 1 ©-* yi/.T*- F3©tf-^«fc<* 2 
13 0c nr 1 ©*?;!/^^ S F*<Dtf— *OT»SSn 
fc 0 A-2©*? -I 5 FSffttl, 9 1mm o 1 

C0 0 3 4 1 IH6WI3 

-F^2 40. 3»i7*^il/-r Vi/T*— h%8 4. 
ia5?rf±iA^ % l ;c^;U- 3 -y^;U-3-^^* 
U>- 1 F*l . oaJ»*DL. ^^*T«: 

40 ri 7 0-CC2 O^m^iW^^ 5 F-ftSlCSl*3rc. *> 
FYfcJSKfS. 8 5*C^^iPU, 

12, o o o ©s««*8S^^ »; x ? i/ > 3 - 

;^72 1. 5»i^^^>t?^->U— hJ&O. 3 
SBftii^, ^M«5T5cr8 5 -CC3 ^fBlJSJo^^r^ 
y -Y 5 FWtJHA - 3 A - 3 

»3653*?Lfc<hc3, 22 70 cm- l O^A>7^-F 
*Dt:-d'BSc< l 2 130cm" 1 O*W^3Fi 
CDt"-^^IE25n/c. A -3©*^-f 5 
«1. 08mmol/g"C, ?Hltt»fi, -c-^ ht^"C 
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[0035] msm* 

mmm 1 tmm^ammc. ^w-^^pm 2 . 000 

ISP, ;^-;^l9, 98. ^fv*a>WyV7 
^-h^413. 78£f±i^K ^R£UftT\ 5 0-C-C 

6 1 -7xi;l/-3 3 1 

F£ 1 . 088SJJDU m&mMTtcX 17 0'Cr 

2 o EBsjraS;* -er * y #;u^ >r s fbm bffiiA - 4 * 

iit. A-4^^«^«Tb/c<!:C5, 22 70 c 
m- 1 ©>/V^-MOf-^to< 4 2 130cm 
^CDtf-Me**-/ 2 F«©fcT-**.«WB3*ift:. A — 4 CD 
*j^^$K*li«l. 24mmol/gr, fttt 

[003 6 ] HJfeW5 
IS&fiW 1 &|BIWtt£iiKaEWC. ttW^* 1.000 

=i-/l/*3 3 4. 98, 2 -x^A^+IJ- s-Jl&A 

3 . 5 8, «?^^14 0 0 K 
^•;x^u>^';3-;^2 34. 4SU, -fy#o 

^^v^n-h^446. 1 M^m^ 
T. 8 0-cr3B^jgj££i±fc o 
FfbftHKTifc* 1 - 7x-;P-3->^ - 3 
l/>-l-*+»-fF*l. 088SMU SOWlifcTtt: 

ri 7 0-cr2 0BSraj^3**r#</#ji/^-f s fhb 

tt£»JA-5£f#fc 0 A-5**i«»«36»«rUfciC 
-5. 2 2 7 0c m- x <D/v^r* - UK) t-^Bft 
< , 2 1 3 0c'm- l O*Wy^ 2 FS©fcf-*a*WB 
5n/c. A-5CD*;W^-< 5 KM1« 1 . 3 4mm 

[003 7 ] 

1 203)*7 1 0.. 08, »¥^17 0 0 ©K-Sfc 

4. -fv*p>y-fyi/n- F* 1 9 7. oa$ 

L>T\ FftjW*C**l -?x-^-3 - 

^*Jl/-3 1 -**lrlM F*l. 0W 

a*«fltTccr 1 7 o*cr2oi»MSi£S-i*r# 
i;#n,#^ 5 FWHHA - 6 A - 6 ***MR 

«Bfc#SrUfc<fcC5* 22 70cm- , O^y^7*-h 
S©t:-^tt&<. 2 1 3 0 cm^CDJifrtfZsJ 2 FX 

<Dfcr-*#ttsSftfc. A-eo*ju#^-f s f*W« 

[003 8]J8»«7 



6) 1 0 -60 27 2 
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22 03) £6 47. 98. iS[TO^f4 0 0(D^ 
MMcHS^W-rf ht^'Ji^l/>y>;3-W 1 4 
4. 08, ^V^a>i/>fv^-h'&239. 78 
*{±jMk S««ifcT* 8 0-C-C3B#HJgj£3-l±/c. & 
ive, *jlt4C«;*f5 F*bJttSt"C*£l -7x^-3 - 
^^jU-3 1 F* 1. 0W 

AQL. a*«a£T«cr 1 7 0 -Cr 2 0 if T 

V * Jt/tf S FWtffllA - 7 A - 7 

10 B*»fflfciC5. 22 7 0 cm- 1 (D^V'>7^-h 
®<2>fc*-*&S&:< , 2 130cm* l O^#^SFi 
<Dfc--*#fl£123nft:o A-7©W^^U*MI 
ttO. 72mmol/g-C, WHttWfe, h«"C 

[0039] HSfe^8 

1 ilSiafc^SSBSCC, SfiS^t7 OOOfr 

1. 68> ^ — Jl^:7*>*6 3. OS^v^o 
>^^V>7*-h^239. 7^f±3i*. «5R3tift 
20 T* Z0 9 CX3*mm.fc2&fc 9 *l»T, 
FYbftHTCfc* 1 -?*-;U-3 

r 1 7 0-C-C2 0^lfflJRje$ti:r^V*il/sf<^V 5 F« 
ifc#JA-8€f#/fco A-8£*^!IBb6»*rLft:£C 
6. 2 2 7 0 cm-'O^V 3/7* - FlCDt-^Btt 
< % 2 1 3 0 cm" 1 ©^^^ 2 FlOk'-^« 
Stlfe. A-8<D#/baiWY 3 F*W«K1. 18mm 

o i/gr 4 JURttiafe* h«r^o/c 0 
[0 040] jt«W i 
30 iSHsflli &Htttt«rtttKec, Yv^p>^>fvm 

-h^2 3 3... 2Si7x^;U-f VS/T*- ^£8 3, 

3 8^ N-ym'D f>^5 o o^fta*. 

*x*u>- 1 -**ir-f f^o. sflg&mu 
«tk:t 17 0W4 o*im*^#^-f 5 Ff brass « 
Ffbrasa. i oo'csr^iu «t 
7000 <ok*»*««&*^ h »; x 

fU>^ya^2 45. lWSttii*. ^m*T 

air i o o*cc5*i«ra6*i*r# , j/7/Hf^-/ 2 f* 
40 immmB - 1 *&t*. b - 1 ^*WM^o/ci 

C6, 2 2 7 0 cm" 1 ^ V^7*- hSOf-^B?5: 
<. 2 1 3 0 cm- 1 ©^^^ 5 FI©b*-^^i^ 
Sftft:. B - 1 (0^l/^-< 2 F£#tBte 1 . 2 1mm 

oi/gr. w-mxn&M&v&^tc. mmm 1 - 8 , 
Jt«« i risen*:* «; 2 FWk«*a 1 . 

2 ^c^*r 0 

[0 04 1 ] 

[«i] 



(7) nmW- 1 0-6027 2 

n 12 







nmm2 




I£fife#l4 


Me-PEG-70 0 
PEG-2000 


599.8 


668, 6 


721.5 


621.1 










19.9 


1 P D I 

2, 6-TD I 

P I 


4m 6 


415.5 


240.3 
85.9 


413.7 


PMPO 


1.0 


0. 1 


1.0 


1.0 




A75.4 


A84. 1 


A47.7 


A54.7 




A-l 


A-2 


A-3 


A-4 


(nmol/g) 


L 71 


1. 91 


1.08 


1.24 




"<-X h 


^-X h 


^-X h 





[0 04 2] * * ] 





!*£S&#*J 5 


l£8fc#i<3 


IS*8fli7 






E t-PEG-7 0 0 
Me-PEG-7 0 0 
Me-PEG-4 0 0 


234.4 


124.2 


144.0 


551.6 


245. 1 


2 -X&Jlfi*\*+J —Ji* 

PTMEG- 1 0 0 0 
L — 1 2 0 3 
L-2 2 0 3 
DMH 


43.5 
334.9 


710.0 


547.9 


63.0 




I PD I 
P I 


446-1 


197.0 


239.7 


437.4 


233.2 
83.3 


PMPO 


1.0 


1.0 


L0 


1.0 


0.5 












500 




458.9 


A31.2 


A31.6 


A52.0 


A6L6 




A-5 


A-6 


A-7 


A-8 


B-l 


(nmol/g) 


1.34 


0. 71 


0. 72 


i. 18 


L21 




^-X h 




^— X h 
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